the population, infrastructures, public and private goods, their economy and, consequently, the conditions of their development. The national territories are globally concerned, but the urban areas seem to be more and more affected by these disasters. Indeed, their total population amounts to 50 million inhabitants, of which more than 70 % live in urban areas 1 . In general, the growth rate of urban population has experienced a slight recession over the last decades. However, urban population continues to grow, resulting in extension and densification of the cities, regardless of any risks and vulnerabilities. Urban vulnerability in Andean countries is considered in a more comprehensive framework. By 2030, global urban population will reach 5 billion inhabitants and cities of the developing world will host over 80 % of the world's urban population (UNFPA 2 , 2007) . These forecasts are based on hypotheses on steady urban growth rates in Latin America, strong in Asia, and explosive in Africa. Moreover, this urban population is very concentrated in space, barely 1 % of the terrestrial surface (Pelling, 2003) . These quantitative data are often provided in order to explain the increasing vulnerability of the cities, in particular the cities of the South, to natural and/or man-made disasters, and report on the fact that the list of cities struck by major disasters keeps diversifying and getting longer (Dubois-Maury & Chaline, 2002) . However, they are only meaningful if associated with the qualitative transformations of urban agglomerations that contribute significantly to their vulnerability. Researchers draw attention to the increasing complexity of the cities (Pigeon, 1996; Pigeon 2007) : ever increasing dependency of the urban areas to major public utility systems (Dubois-Maury & Chaline, 2002) , ever stronger multiplication and interlacing of such systems and power, energy or information flows (Pelling, 2003) . They also put the emphasis on the negative effects of the pace of urbanization dynamics that can be viewed from different angles (D'Ercole, 1994; Lavell, 1999; Pelling, 2003) : environmental degradations (artificialization of the soils, overexploitation of natural resources, pollution, etc.); transformation of urban sites, spreading and ever increasing occupation of spaces of risk (sloped sites, flood beds of rivers, etc.); often inappropriate building systems; absence of control; absence or poor quality of infrastructures and urban services; legislators and planners who cannot monitor such transformations, etc. The conditions in which the cities from developing countries become more complex and change, only intensify the vulnerabilities associated with poverty 3 , social exclusion, spatial deprivation, a history of mistakes, special interests, and non-interventionism in terms of urban management and planning, as well as governance systems for which risks are not a priority. Such conditions of urbanization in developing countries are also linked with economic and social transformations resulting from a universalistic approach of development that, by definition, overcomes local conditions, whether physical, social or cultural. A great deal of urban space in developing countries is not subject to planning according to its classic meaning. The city has two sides: the modern and planned city and the self-constructed and unequipped city; the legal city and the illegal city (D'Ercole et al., 2009) . To these conditions of great urban fragility, resulting from the modalities of urban and development production, we can add the exposure to natural or manmade hazards. In 1995, it was considered that over 40 % of urban population in developing countries was exposed to natural hazards (D'Ercole & Thouret, 1995) . On the other hand, Chester (2002) underlines that 86 of 100 major cities of developing countries are exposed to destructive hazards (earthquakes, tsunamis, floods, volcanic eruptions, etc.). The consequences of such exposure and the conditions of urban development in developing countries are extremely harmful. As already noted by Renaud Vié-le Sage in 1989, more than 90 % of the victims of natural disasters live in developing countries, and each disaster causes on the average 30 times as many victims as in rich countries 4 . The list of urban disasters sustaining this argument is particularly long and is getting inexorably longer (table  1) . These examples of urban disasters, most of them caused by earthquakes, but also hurricanes or volcanic eruptions, claim thousands of deaths, or even tens of thousands of deaths. For the three Andean countries taken into account in this volume, we must go back several decades in order to find similar disasters. In Ecuador, the city of Pelileo was destroyed by an earthquake in 1949, claiming more than 6 000 deaths. If we go back further in time, other cities have been destroyed by earthquakes like, for example, Riobamba in 1797 (6,000 to 20,000 deaths according to the estimations). The city of Latacunga was destroyed repeatedly by lahars (debris and mudflows) caused by the eruptions of the Cotopaxi volcano (1742, 1768, 1877) . In Peru, an earthquake followed by a tsunami destroyed Lima and Callao in 1746 (more than 3,000 victims). The earthquake of 1970 (70,000 deaths) is still alive in the minds of Peruvians. It mainly destroyed the city of Huaraz and the town of Yungay, which was struck by a mudflow caused by the collapse of part of the Huascarán glacier. More recently, on August 15, 2007, several small cities, including Pisco and Chincha Alta, have been affected by another earthquake claiming several hundreds of victims and destroying tens of thousands of homes. In 1687, Pisco had already been moved following an earthquake (Musset, 2002) . On the other hand, Bolivian cities have never registered major disasters, at least in terms of human lives. This fact is partly linked to a lesser urban population in Bolivia until the government decided to develop the urban axis of La Paz-CochabambaSanta Cruz 5 . The floods that occurred in La Paz on February 19, 2002, causing 69 deaths as well as important material damages, can be considered as one of the biggest urban disasters in Bolivia. social, political and territorial vulnerability; the disclosure in the Andean region of the scientific findings, which is the direct subject of this thematic issue; the creation of a regional potential for research and reflection on vulnerability and risks in urban environments through the training of young Andean and French researchers. The research developed within the framework of the PACIVUR programme through different research projects focuses on two different approaches. Firstly, it aims at understanding how vulnerability emerges in cities of the Andean countries, characterizing and evaluating this vulnerability, as well as evaluating its scope in terms of risks or damages. Secondly, it aims at analyzing to reduce procedures this vulnerability both in terms of prevention (preventive urban planning) and crisis management.
OBJECTIVES AND ORGANIZATION OF THIS THEMATIC ISSUE
The objective of this issue is to present the main results of the scientific research conducted on urban vulnerability in the three Andean countries by the PACIVUR team along with several associated researchers, since the launching of the programme in April 2006. A total of 20 people have contributed to the drafting of this volume, most of them geographers 11 . It focuses essentially on the three capitals -La Paz, Lima and Quito-towards which scientific activities have been oriented 12 .
As we underlined above, PACIVUR is a research programme as well as a training programme for young Andean and French researchers on urban vulnerability. That is why the primary objective of this thematic issue is publishing the results of research conducted during three years, as well as contributing to the training of young researchers, of whom some had never published scientific articles. This thematic issue has been published in collaboration with several young and experienced researchers and constituted a platform in order for younger researchers to be published. This volume consists of four parts, each representing pertinent and complementary approaches to urban vulnerability in Andean countries. The first part examines the past events in order to learn from them in terms of vulnerability: the «underlying» vulnerability resulting from socio-historical processes on the long run, and the «circumstantial» vulnerability linked to the actual context and to the crisis management characteristics, which constitutes the first research initiative on urban vulnerabilities focusing on Quito is set forth in the article of R. D'Ercole, S. Hardy and J. Robert. This general presentation allows a better understanding of the conditions of their vulnerability, as well as reflecting on the information available for this type of exercise and the insufficiency of existing databases. In a second phase, the statistical and cartographic approach is set aside, in order to delve into each event so as to better understand its social building and scope, both territorial and institutional, beyond the physical phenomenon. Seven case studies are set forth, covering a wide variety of situations (places, types of phenomena, extension of territorial effects, oldness of the event, etc.). Two events regarding Vernier underlines the increase of the vulnerability and the degradation of the living conditions of thousands of families. This reinforcement of the vulnerability of the poorest people is explained in particular by an insufficient, inappropriate, and unequal rebuilding assistance policy. On the other hand, the article by J. Estacio shows, through a historic, social and territorial approach, how technological risk is built and transformed around the Beaterio, the main fuel storage centre in Quito. It analyses the consequences of the choices made by public authorities in order to reduce the risk -such choices focus essentially on having control over the hazards, instead of the urbanization. M. Durand and P. Metzger adopt a different approach to how vulnerability is built in Lima based on a solid waste basis. They present an analysis of the production of spaces through waste management. They explain how this management produces a transfer of the vulnerability from productive spaces to other poor and marginalized places, whose role is fundamental in terms of waste processing, considering the absence of public authorities in this field.
The last article by J. Robert, T. Serrano, R. D'Ercole and P. Pigeon, based on the Valle de Los Chillos (Quito, Ecuador) exposed to the eruptions of the Cotopaxi volcano, shows how the complexity associated with the uncertainty results in vulnerability. It underlines the fact that reducing the risk meets the need to act under uncertainty, and that it is possible to reduce this uncertainty by unravelling the strands of complexity. It also presents geographic research works with this same purpose. The third part addresses the issue of vulnerability reduction within the framework of urban policies of risk management carried out in the three capitals. Firstly, the article by S. Hardy focuses on the evolution of such policies in La Paz, both in time and space: emphasis has successively been put on urban planning, then on the building of remedial works, and, at present, on the management of crisis situations. This highlights the limits of prevention policies. In Quito, risk control policies are also based on planning logic developed for the long run. In this context, the article by A. Sierra describes the evolution of planning carried out on the flanks of the Pichincha volcano, which is characterized by a more explicit recognition of social vulnerability, and explores the arguments behind this planning. In the case of Lima presented by A. Sierra, J. Robert, M. Durand and C. Abad, risk prevention policies in the capital are limited to specific actions. These limited actions, on a spatial and sectional basis, reflect a significant weakness: the lack of a metropolitan policy on risk management in Lima. The article by S. Hardy and E. Combaz takes into account the increasing involvement of the Bolivian public authorities in the field of risk management. It focuses more specifically on the problems of relocating the disaster victims to La Paz in the context of shortage of a risk-free urbanizable lands. The fourth part, divided into five articles, explores the reduction of vulnerabilities based on the researchers' contribution in terms of scientific, conceptual, methodological and tool approaches. The analysis of vulnerability of urban road networks constitutes a very pertinent approach in order to understand the territorial vulnerability of great cities. This is what J. Nuñez and F. Demoraes show based on the case of La Paz and secondarily on Quito (insert). According to D. Salazar and R. D'Ercole, and based on the research carried out in the Valle de Los Chillos (Quito), the studies on the perception of risk link, in a constructive way, the points of view of the different actors potentially involved in a volcanic crisis (population, scientists, authorities). These are extremely useful in terms of crisis management preparation. The article by S. Hardy focuses on the evaluation and management of vulnerability in the districts 5 and 6 of the municipality of El Alto. It provides a good example of applied research supporting a project of disaster preparedness financed by the European Commission and managed by the NGO COOPI. The article by R. D'Ercole and P. Metzger concentrates on the interest of geographic research problematics questioning the spatial dimensions of crisis management. The authors present the contributions of a research on spatial articulation between vulnerable spaces and resource spaces of crisis management, and suggest a first application on the case of health care institutions in Quito. The last article (P. Metzger and R. D'Ercole) puts greater emphasis on the concepts guiding scientific approaches. Based on different examples and works carried out on vulnerabilities and urban crises, the article presents a first theoretical reflection of the notion of vulnerability transmission, essential in order to understand and manage the risks incurred within urban territories.
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